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(54) THIN FILM TRANSISTOR AND LIQUID CRYSTAL 
DISPLAY DEVICE USING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To directly provide low 
contact resistance with indium tin oxide, by forming an 
insulating film by means of covering a first electrode 
and a substrate, forming a second electrode constituted 
of a transparent film electrode on the insulating film 
and electrically connecting the second electrode and the 
first electrode through a contact hole. 

SOLUTION: Pure aluminum or aluminum alloy is used 
and a first electrode being one of a gate, a source and 
a drain is formed on a transparent insulating substrate 
1. Impurity constituted of one of N, O, Si and C is 
added to the upper layer of the first electrode. A 
second layer 2 to which impurity is added and a first 
layer 3 to which impurity is not added are formed. An 
insulating film 4 is formed by covering the first 
electrode and the transparent insulating substrate 1. 
The insulating film 4 is patterned, a contact hole 10 is 
formed and a second electrode and the first electrode, 
which are formed on the Insulating film 4 through the 
contact hole 10. are electrically connected. 
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'^m.mi^i&m.mmxh^ A 1 */ca 1 
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[0 0 6 71 

i^:^^(omm\t. (1) S^^^ttS«±l:i. i^A 1 is 
XV^A \ ^^(D\^^'rti:^^i:m^^^X. y — P^:foJ: 

^■T'SXiei:. (2) N. O. S i *5j:U^CC0 9^><7)^i;^ 
/c^< ^ t> lo;0^b/^6^M^^^SuHe^imilco_hM(c:j^ 

m \.mm'^n.m^m\^ \.fz^2mt mm^nm^mw l 

/.^v^® i^^?g^-r 6Xgt. (3) mifsmiSfii^Bj; 
t>^HufES«$r®oTiteJi^l^^figm-r5X^i:. (4) ^ 

5xsi:. (5) mm^mLm±,\zimmmmMt)^h^i:^m 

2 «eiSr?l^fig LT^^ 2 mffi^i:^ 1 9Mt ^m^^^^^ 
^ b7j>-yv^^LTS^61j(;ig^^-rsxet^{J?>/^< i: 

h^t^h(OX^^(DX^ I TOt^^tmM^\^{^^^^^ 

[00 6 81 *^W(7)ff 2 h ^ >^'^ 

^>5^fi. S0^^^ttS«Ji{^?f^^$ttfc:^im®-efeS 
inM-^^P^A 1 :ioJ:l/A 1 ^^(Do^(D\^^'mf}^f)^h^<^ 

^Tm(omimt^ *6a i *5j:t>*A i 'g'^oo5^><^v^-r 

h^^^^motmm^fhxt^^m2mtf)^h^^^ . mm 
'm2m.^^^'&mnm.^f)^h^i^ . mum2mmtmmm 
imM(^w>2mtt^m^m^mm^f\^xtj:^h<Dx:h^ 
<ox. iTof^Htm.mm^\&.^i^^^ vrnKt^^mx* 

[0 0 6 91 ^^m<o%n^^ 3 \:if)^f)^t?h»m v ^ i^i^ 
:^^}^. mm^^mmmmimtm^m2mt<o^m 
xmm^^^\^x:^j:^h<Dxh^<DX\ iTo/^t*tm^m 

[0 0 7 01 :^mm<Dm:^m4{ci>^f)^^^Mmh'7i^t^ 
m^j:mx^^h(Dxh^(ox\ I To^jit^tmm^i^i^ 

v^9?ailSr^i"So A\(07i.^m\i^^^hfi^X^^<^ — 

[00 7 11 *:«P>q<Dia*« 5 VLt^-h^io^mm Y ^ l^^J 
h(OX^^(DX. ITO^^Ji^tU^m^^^l^^i^ 




[0 0 7 2] :$:mm(om^^ei:if)^:^^t>^m^Bmyj<^mm 
y-:^i6X7jh^iy^:yt. mm i mmi^ XXJ^m^m 

{;iN, o. s i *3J:t/C(^>9^>co^i^*< ir lo^^ibife 

iy^{:iX^mm^tlXfi:^h<OX»>^(DX-. I TO/A 

xm-::^^±:^^ii^P^m^^it^'^^t^iiix^mm(7:^ 
2mmi&mm^mmir^:it7^^x%^(DX\ jomiitmm 

[0 0 7 41 mjfS^2@;i^ A r + Na^ C Oz^d J:U^A 
X^^^$tlXti:^h(r>Xh^(DX\ ITO/Al<7){& 

[0 0 7 5] m^m2mf)K <P^i:< thnA 1 ^X,rjA 

^i£A-r -5 r ^ (;iJ: t) $ tbT * 5 1> <Z)T* ^5 <^ T% 
I TO/ A 1 c7){g=3 hSrHmr-^S^fllh^V-i^ 

[0 0 7 6] mflS^2S:d5, Hul2 (4) (DTMrn. N3 

W^)^^fhX^j:^\(DXh^(DX^ I TO/A 1 (30{g:=:i> 40 

[0 0 7 7] BuBE^ 2 g;^^ ^ 1 Mmmk. 
Iffi^ 4^ T(7) r ^ cfc ^ tl.T 5 ^> (7) fc 5 CO 

T% I TO/A I <7){g;3>i$?i;^ h^H^T't ^J^fl^ h7 

[0 0 7 8] mt^m2mtK tuiE (4) (DT^mk. 

{-Ji^fiK^tbT/^S t><^T-*>6(^>T% I TO/A 1 (Df&n 




4#P^^ 1 1 -2 84 1 9 5 
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to 0 7 9] Htj|E||2^;5^ mejl^fig^. N,>^^X 
•^{dct «9?J^^^tbT/^'5t>c^T*^5<^)T% ITO/Al 

[0 0 8 0] SafE^2S:^^ mJlE (4) (DUmW:. 

t>o-cs>so-e. I TO/A 1 (Di&^ti^^^ hSrJl^-e 

[0 0 8 1] miie||2g(::»-r6^Mife85ijp;d-ffitLX 
NC0ftt?i9«;iO4:'&tf;^J^. S i ^-&tf:^>^:feJ:t/CSr 
^ tf (7> 5 ^><:^ V ^-f tb;5^;55^ V ^ ?>ttr S t> -efo S 
COT% I TO/A 1 (7){g::n^/^iJ^ ^^||^T*#6^|g^ 
[0 0 8 2] mUm2mi^^. A r H-NHsOil-^;^;^;?^ 
-^-^^/iJ^J^iJ: t)?i?fiK^ixT/^'5 t<^-Cfc5(7)T% I TO/ 

\^^xm-::^rn±:^^{^:^:^m^mit^'±^rdnx^¥tm 

(D2mmm'mm^mf^~t^^t^^x^^(Dx\ i:mf>m 
[0 0 8 3] mmm2mr^. mimnmik. mmim^ 
(D-hr::^-^i-^m^mirz.tKx^mf^^nx^j:^i,(D 

it^'^^ti\fx^^m(D2mmmmm^mm-r:b :Lt:^^ 
[0 0 8 4] If 1 fEm<7)X3E (3) (Dmumr^mT. 

^^A 1 *3 J:t^A 1 ^^(O 0 h(0\^'fM^f)^h^J:^% 1 ^ 

i^«®{::s i ^^ij'N^^w^t \^xm't^m2m^m 

mir^cox\ \TO/A\ (D^^:y^^ h^m^x%^ 

[0 0 8 5] mw,i&um<7)mti^ V ^ i^m^ s \ n,. 

J:r/N^fet5:^-^tT^2g?r?f^fiSc-r'5<7)T% I TO/A 
1 (D\&^:^>^^ h^'^^X^ ^mmVy ^ 0 ^ 

[0 0 8 6] mU^W^comti^V ^:^^'P^J:< ti>2 
{l:^^6«)^*i^e&(:::T^J*-rscr5T% iTO/AlofS 

[0 0 8 7] 1 iE®<7>xs ( 3 ) (Dmumw^f^T. 
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^(D-^^ I TO/A 1 <7)(g=i>^^$^i5' KSrHar-^S^K 

[0 0 8 8] if 1 tegccoxs ( 5 ) (ommmmMf)^ 
(om imt mum i mmcom 2m t T*m^&^«-i^M-r ^ 

COT% I TO/A 1 h*^a.T^5»gIh 

(mil ^mn<Dmm(ommi\^t^t^t>^TTTUi^ 
[m 2 ] :^^m(Dmm<Dmm 1 t f Tifp*? 

J: U^iS^g|i(0«j£ Stth-T BfSm?^ El *> ^ o 

IS 3 ] :^^m(ommmm 1 t f tu^ * 
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€r ^® ij^.^ m 6 o 

[El 6 ] :^mm<Dm^(omm 1 1 {z.f)^:^^t>^T f t<7> 

1 iip>^i4^jts«. 2. 7 mimm(Dmim. a. 
8 Mimis6o^2^. 4 y-hmmm. 5 
Sa-siii. 6 mmt^mn'si-s im. 9 gp«i 
;te^fli> 1 0 ^i^^^ h^—/i^. 1 1 mMW.^. 1 

2 <Jr*— hm^{-i3tt^='>'^^ h8KS<^»2g, 13 

14 hmmm<Dm 1 1 5 hmmfm<Dm 

2m. 16 ©FplJfe^^cOlllg. 17 ^rp1ffiJtH^(7> 

112^. 18 iB^m<^<^iii^> 19 mm^mcD^ 

2m. 4 2 ^i««io 
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